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phenylethylidene)benzylamine, 14 9-chloro-9-borabicyclo[3.3.1]nonane 15 and bis(pentafluorophenyl)zinc·toluene 16 were prepared using literature methods. N-(pmethoxycarbonyl)benzyl-N-tert-butylamine was prepared as described herein. N-benzylidenetert-butylamine and N-o-chlorobenzylidene-tert-butylamine were distilled from tri-isobutylaluminum and stored in an inert atmosphere glovebox prior to use. Other liquid substrates were dried over 4Å molecular sieves. Solid substrates were dried in toluene solution over 4Å molecular sieves and isolated via recrystallization. Bis(trifluoromethane)sulfonimide was obtained from Apollo Scientific and used without further purification. Trityl tetrakis(pentafluorophenyl)borate was obtained from Nova Chemicals and used without further purification. 1,3-dimesitylimidazolium chloride was purchased from Strem Chemicals and used without further purification. Hydrogen gas (Grade 5.0) was obtained from Linde and purified through a Matheson Model 450B gas purifier. Chemical shifts are given relative to SiMe 4 and referenced to the residual solvent signal ( 1 H, 13 ) . In some instances, signal and/or coupling assignment was derived from two-dimensional NMR experiments. Chemical shifts are reported in ppm and coupling constants as scalar values in Hz. Combustion analyses were performed in house employing a Perkin-Elmer CHN Analyzer. In some cases, elemental analyses were reproducibly low on carbon content, presumably due to the formation of boron carbides during combustion. Mass spectrometry was carried out using a Waters GCT Premier mass spectrometer with an EI source or a Jeol JMS T100-LC AccuTOF mass spectrometer with a DART source.
S4

Synthesis of (1,3-di-tert-butylimidazol-2-ylidene)bis(pentafluorophenyl)borane (I t Bu 2 )(HB(C 6 F 5 ) 2 ) (2).
In an inert atmosphere glovebox, 1,3-di-tert-butylimidazol-2-ylidene (223.7 mg, 1.241 mmol)
and HB(C 6 F 5 ) 2 (429.3 mg, 1.241 mmol) were weighed into vials. 5 mL toluene was added to each vial and the carbene solution was transferred to the stirring borane mixture. The reaction was stirred for 16 hours and then concentrated in vacuo. The residue was extracted with 5 mL dichloromethane, filtered through celite and layered with pentane at -35˚C to give colourless crystals which could be washed with 3 x 2 mL of pentane and dried in vacuo to give 2 in 76.4%
yield (499 mg In an inert atmosphere glovebox, 1,3-bis(2,6-di-iso-propylphenyl)imidazol-2-ylidene (2 equivalents, 218.0 mg, 0.5610 mmol) was weighed into a vial and 9-BBN dimer (1 equivalent, 69.1 mg, 0.283 mmol) was weighed into a 50 mL Schlenk flask. 9-BBN was stirred in 10 mL toluene as 1,3-bis(2,6-di-iso-propylphenyl)imidazol-2-ylidene was transferred to the Schlenk with 10 mL toluene. The Schlenk flask was removed from the glovebox and heated to 60ºC for one hour while stirring. The solution was concentrated in vacuo. The residue was dissolved in 5 mL toluene, filtered through a Celite plug and recrystallized in a -35ºC glovebox freezer. The colourless crystals were washed with 3 x 1 mL cold pentane and dried in vacuo to give 225. Synthesis of NHC-9-BBN Adducts 5a, 6a, 7a, 8a and 10a.
In an inert atmosphere glovebox, imidazolium halide (1.000 mmol), 9-BBN dimer (0.1220g, 0.500 mmol), and KHMDS (0.2095g, 1.050 mmol) were weighed into a Schlenk flask bearing a magnetic stir bar. The flask was sealed with a septum and cooled to -78ºC under nitrogen. 25 mL of cold THF (-78ºC) was added while stirring. The solution was warmed to room temperature and stirred for 24h. Volatiles were removed in vacuo. The residue was extracted with pentane (3x5 mL) (5a, 6a, 8a and 10a) or washed with pentane (3x5 mL) and extracted with (3x5 mL) toluene (7a). The combined extracts were filtered through celite, concentrated to 5 mL in vacuo and recrystallized at -35ºC to afford colourless crystals. The supernatant was decanted and the crystals were washed with (3x2 mL) with cold pentane (5a, 6a, 8a and 10a) or cold toluene (7a) and dried in vacuo to afford pure NHC-9-BBN. 
Synthesis of trimethylphosphine-9-borabicyclo[3.3.1]borane (11).
In an inert atmosphere glovebox, 2 mL of 1M PMe 3 in toluene was added dropwise to a stirring suspension of 9-BBN dimer (244 mg, 1.00 mmol) in 5 mL toluene. The reaction was stirred overnight and recrystallized at -35ºC to give colourless crystals. The supernatant was decanted and the crystals were washed with 3 x 2 mL cold toluene followed by 3 x 2 mL cold pentane and subsequently dried in vacuo to give Me 3 P·9-BBN (11) 
Synthesis of N-(p-methoxycarbonyl)benzyl-N-tert-butylamine.
In an inert atmosphere glovebox, methyl 4-formylbenzoate (10.0 mmol, 1.642 g) was weighed into a round-bottom flask and dissolved in 50 mL diethyl ether. Activated 4Å molecular sieves (6 g) and tert-butylamine (0.872 g, 12.0 mmol) were added to the reaction vessel and reacted for 5 days at room temperature. Volatiles were removed in vacuo and the residue was extracted with calc'd for 12 In an inert atmosphere glovebox, NHCborenium salts 4b -10b were generated in situ at appropriate catalyst loadings using the protocols described above with 0.4 mL dichloromethane used in place of deuterated solvent. The NHC-borenium salt solution was transferred to a vial containing N-benzylidene-tert-butylamine (1.824 mmol, 294.1 mg) using a further 0.2 mL dichloromethane. This vial was equipped with a stir bar and placed in a Parr pressure reactor. The reactor was sealed, removed from the glovebox and attached to a thoroughly purged hydrogen gas line. The reactor was purged ten times at 50 atm with hydrogen gas and ten times at 102 atm with hydrogen gas. The reactor was sealed under 102 atm hydrogen gas and stirred magnetically for the indicated time at room temperature. The reactor was slowly vented and an NMR sample of the reaction mixture was taken in CDCl 3 .
Conversion of unsaturated substrate to amine product was determined by 1 H NMR spectroscopy. Entry 13) , or 0.500 mmol ( Table 2) ) and an appropriate loading of 10b were weighed into vials. 10b was transferred to the vial containing the substrate with 0.6 mL (Table 1, Entries 11, 12 and 14), 0.4 mL ( Table 2 , Entries 2-6) or 0.3 mL (Table 1, Entry 13 and Table 2 , Entries 1, 7-10) CH 2 Cl 2 . The reaction vial was equipped with a stir bar and placed in a Parr pressure reactor. The reactor was sealed, removed from the glovebox and attached to a thoroughly purged hydrogen gas line. The reactor was purged ten times at 50 atm with hydrogen gas and ten times at 102 atm with hydrogen gas. The reactor was sealed under 102 atm hydrogen gas and stirred S29 magnetically for the indicated time at room temperature. The reactor was slowly vented and an NMR sample of the reaction mixture was taken in CDCl 3 . Conversion of unsaturated substrate to amine product was determined by 1 H NMR spectroscopy.
Procedure 2 (isolated catalyst), (
Conversion to N-benzyl-1,1-diphenylmethanamine 19 
X-ray Crystallography
X-Ray Data Collection and Reduction
Crystals were coated in Paratone-N oil in the glovebox, mounted on a MiTegen Micromount and placed under an N 2 stream, thus maintaining a dry, O 2 -free environment for each crystal. The data were collected on a Kappa Bruker Apex II diffractometer. Data collection strategies were determined using Bruker Apex 2 software. The data integration and absorption correction were performed with the Bruker Apex 2 software package. X-Ray Data Solution and Refinement Nonhydrogen atomic scattering factors were taken from the literature tabulations. 25 The heavy atom positions were determined using direct methods employing the SHELX-2013 direct methods routine. The remaining non-hydrogen atoms were located from successive difference.
Fourier map calculations.
The refinements were carried out by using full-matrix least squares techniques on F, minimizing the function ω (F o -F c ) 2 where the weight ω is defined as 4F o 2 /2σ (F o 2 ) and F o and F c are the observed and calculated structure factor amplitudes, respectively. In the final cycles of each refinement, all non-hydrogen atoms were assigned anisotropic temperature factors in the absence of disorder or insufficient data. In the latter cases atoms were treated isotropically. C-H atom positions and H-atom temperature factors were calculated and allowed to ride on the carbon to which they are bonded assuming a C-H bond length of 0.95 Å. The H-atom contributions were calculated, but not refined. The locations of the largest peaks in the final difference Fourier map calculation as well as the magnitude of the residual electron densities in each case were of no chemical significance.
